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Abstract 
It is introduced the compiling background and main contents of China’s national standard “Evaluation Standard for 
Solar Water Heating System of Civil Buildings” including basic regulations for system evaluation, evaluation index 
system, evaluation principle and evaluation methods in the paper. 
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1. Background  
The aim for compiling national standard ǉEvaluation Standard for Solar Heating System of Civil 
BuildingsǊGB / T 50604ü2010 is to stipulate the evaluation principle and methods for solar water 
heating systems in civil buildings in China. So application of solar water heating systems in buildings can 
get better and faster development in China. The standard has been issued and put into practice in 2010 and 
is used in many projects for system evaluation. 
The standard is suitable to give evaluation for solar water heating systems which are installed in new 
buildings, reconstruction and extension buildings, as well as suitable to solar water heating systems which 
are installed or reconstructed in old buildings. 
The standard has 9 chapters and 8 appendixes. The main contents include General Provisions, Terms, 
Basic Requirements, Evaluation on Integration of SWH Systems with Building, Evaluation on 
Applicability of SWH Systems, Evaluation on Safety of SWH Systems, Evaluation on Durability of SWH 
Systems, Evaluation on Economy of SWH Systems and Evaluation on Components of SWH Systems etc.  
2. Basic stipulation for system evaluation  
2.1 Basic requirement for evaluation 
The basic requirement of the standard is that the evaluation object should be one building and building 
group which is installed solar water heating systems. When taking evaluation for solar water heating 
systems in a building group, the installed solar collector areas should be more than 80% of design total 
solar collector areas. 
To same type or different type solar water heating systems, when the system scale, collector 
installation location, orientation, slope and method has larger different, the evaluation sample should be 
selected randomly as a certain ratio. The selection ratio to different systems is stipulated in the standard.  
The evaluation for solar water heating systems in new buildings, reconstruction and extension 
buildings, as well as old buildings should be taken when the systems have been used one year later. 
The applying unit should give process control to design, installation and acceptance for solar water 
heating system as requirement of the standard and supply concerned technology documents. The each 
responsible party should complete the reports for process control. 
2.2 Evaluation index system and level division 
Evaluation index system for solar water heating system is formed by six sub-index systems. The six 
sub-index systems are integration of SWH Systems with building, performance on applicability, safety, 
durability, economy and components. Each sub-index system includes three sub-indexes: controlling item, 
general item and the preferred item. 
When taking evaluation for a solar water heating system, it should be to check if meeting the 
requirement of all controlling items at the first. At the case of all controlling items meeting the 
requirements, the evaluation for general items and the preferred items is able to take. 
The evaluation index system and score setting up is shown in table 1. 
Table 1.  Evaluation index system and score setting up 
Item General item Preferred item 
Integration with building 150 30 
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Performance on applicability 110 20 
Performance on safety 120 30 
Performance on durability 100 20 
Performance on components 85 25 
Total 645 155 
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The total score of general items and the preferred items is 800. 
All controlling items meeting the requirements, for a system who’s total score is higher than 480 but 
lower than 580, the evaluation level is “A”. If total score is higher than 580 but lower than 680, the 
evaluation level is “AA”. If total score is higher than 680, the evaluation level is “AAA”. 
3. Basic stipulation for each sub-index system 
3.1 Evaluation on integration of SWH systems with buildings 
The evaluation on integration of SWH systems with buildings includes 5 evaluation items; they are 
planning & outdoor environment, architectural design, structural design, water supply & drainage design 
and electric design. Among them: 
The evaluation on planning & outdoor environment includes 9 sub-items; they are the layout, space 
combination and orientation of the buildings, environment and scenery, setting up for auxiliary energy 
equipment, planning contents and computer simulation etc. The total score is 30, among them, general 
item is 24 and preferred item is 6. 
The evaluation on architectural design includes 24 sub-items; they are reasonable determination for 
location of SWH system in building, system integration with building, installation requirement for a 
system installed on the roof, balcony and wall surface, requirement for building waterproof and system 
overhaul, architectural design document etc. The total score is 60, among them, general item is 48 and 
preferred item is 12. 
The evaluation on structural design includes 10 sub-items; they are connection between SWH system 
and building structure, structure safety checking for the SWH systems installed in old buildings and 
structure design load etc. The total score is 20, among them, general item is 16 and preferred item is 4. 
The evaluation on water supply & drainage design includes 15 sub-items; they are SWH system design, 
tubing, installation for metering device and water treatment etc. The total score is 50, among them, 
general item is 40 and preferred item is 10. 
The evaluation on electric design includes 8 sub-items; they are electric design, residual current 
protection, lightning protection design and auto-control etc. The total score is 20, among them, general 
item is 16 and preferred item is 4. 
3.2 Evaluation on applicability of SWH systems 
The evaluation on applicability of SWH systems includes 2 evaluation items; they are capability of 
water supply and quality of water supply. Among them: 
The evaluation on capability of water supply includes 11 sub-items; they are hot water quantity supply, 
hot water temperature, hot water supply pressure, solar collector areas, volume of water tank, hot water 
metering, heating capacity of auxiliary heat source and solar fraction etc. The total score is 90, among 
them, general item is 80 and preferred item is 10. 
The evaluation on quality of water supply includes 5 sub-items; they are quality of water supply, 
system control, measure for heat insulation and water pressure at the water distribution point etc. The 
total score is 40, among them, general item is 35 and preferred item is 5. 
3.3 Evaluation on safety of SWH systems 
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The evaluation on safety of SWH systems includes 3 evaluation items; they are equipment safety, 
operation safety and safety protection. Among them: 
The evaluation on equipment safety includes 7 sub-items; they are performance of mechanical safety, 
capacity for anti-snow load, anti-hail and anti-seismic of the equipment in central and domestic solar 
water heating systems etc. The total score is 50, among them, general item is 40 and preferred item is 10. 
The evaluation on operation safety includes 11 sub-items; they are system pressure-resistant, anti-
freezing, overheat protection and electrical safety etc. The total score is 70, among them, general item is 
60 and preferred item is 10.  
The evaluation on safety protection includes 7 sub-items; they are measure for anti-wind, anti- leakage 
for hot water, anti-falling for any objects in system etc. The total score is 30, among them, general item is 
25 and preferred item is 5. 
3.4 Evaluation on durability of SWH systems  
The evaluation on durability of SWH systems includes 3 evaluation items; they are structure 
construction, installation for main and auxiliary equipment. Among them: 
The evaluation on structure construction includes 8 sub-items; they are structure and waterproof layer 
on the roof undamaged, installation for collector bracket, anticorrosive and anti-waterproof measure etc. 
The total score is 40, among them, general item is 30 and preferred item is 10. 
The evaluation on installation for main equipment includes 13 sub-items; they are performance of solar 
collectors, working life of materials, installation and insulation for water tank, quality certification for all 
products etc. The total score is 50, among them, general item is 40 and preferred item is 10. 
The evaluation on installation for auxiliary equipment includes 13 sub-items; they are installation for 
cable, electrical equipment, tubes, pumps, valves and tube insulation etc. The total score is 30 and all sub-
items are general item. 
3.5 Evaluation on economy of SWH systems  
The evaluation on economy of SWH systems includes 3 evaluation items; they are energy saving, 
water saving and land saving. Among them: 
The evaluation on energy saving includes 13 sub-items; they are daily useful heat gain, water 
temperature in the tank, pay-back time, control model and heat metering etc. The total score is 62, among 
them, general item is 48 and preferred item is 14. 
The evaluation on water saving includes 8 sub-items; they are water circulation, water metering and 
installation of water saving taps etc. The total score is 36, among them, general item is 24 and preferred 
item is 35. 
The evaluation on land saving includes 4 sub-items; they are public areas and space unused, building 
space un-increased etc.  The total score is 12, among them, general item is 8 and preferred item is 4. 
3.6 Evaluation on components of SWH systems  
The evaluation on components of SWH systems includes 5 evaluation items; they are collector, water 
tank, bracket, tubes and other equipment. Among them: 
The evaluation on collector includes 17 sub-items; they are quality certification, performance of cover, 
coating, insulation material, installation slope, orientation, collection and distance between collectors etc. 
The total score is 42, among them, general item is 35 and preferred item is 7. 
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The evaluation on water tank includes 8 sub-items; they are material, anticorrosive, dimension, volume 
and water temperature displayer etc. The total score is 16, among them, general item is 11 and preferred 
item is 5. 
 The evaluation on bracket includes 6 sub-items; they are bracket rigidity, strength, quality for welding 
and anticorrosive etc. The total score is 15, among them, general item is 11 and preferred item is 4. 
The evaluation on tubes includes 12 sub-items; they are tube material, installation slope, valve setting, 
measure for decreasing noise and vibration etc. The total score is 21, among them, general item is 17 and 
preferred item is 4. 
The evaluation on the other equipment includes 8 sub-items; they are auxiliary energy device, sensors 
and controlling device etc. The total score is 16, among them, general item is 11 and preferred item is 5. 
4. Evaluation principle and methods 
As there are great difference between solar energy resources, weather, geography and environment, 
natural resources, economy level and society custom etc in different areas of China, we should follow the 
principle of objective and fair, to think about the characteristic of different areas and to ensure the right 
result when to carry out evaluation.  
The standard give 6 lists (Appendix A to F) which can be used in evaluation to one project for scoring 
to each sub-item and Appendix G is used for summation. The evaluation level is according to the total 
score of the project. 
References 
 [1] National Standard of PRC, Evaluation Standard for Solar Water Heating System of Civil Buildings, GB / T 60604-2010.  
